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PUIPOSE Ol PIroject

o Analyze EPA Oll Program henefits
guantitatively with respect tor el spills

pIreventied 1N nen-manrne navigable waters
Nt EPA jurisdiction; and from; EPA-
regulated facilities




Analysis ol @l Pelitien Prevention at ERA=
RegulatedrEaciliitnes

o Determination of oil
spillage avertead
through prevention
measures and
regulations

o EStimation of value of
averted oil spillage
(costs and damages)

o Quantification of
penefits of ol spill
prevention

Determine Effects of Oil Pollution
Prevention Measures and Regulations

Estimate
Oil Spills
AVERTED

Socioeconomic .
Damages Estimate Costs

and Quantify Response Costs
Environmental Damages of
Damages Averted Spills

Benefits
of Oil Pollution Prevention




Estimation of Averted Spills

With no prevention program,
spills increase with oil consumption
(set spill number per million bbl oil ~ —

—

Spill rate

AVERTED without EPA QilProgram

SPILLS

Spill rate
with EPA Oil Program
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With prevention program, ¢
spills decrease continuously
(based on actual spill rates 1982

1982 1987 1992 2007 2012




Annual Oil Spillage Averted by EPA Oil Program

393 spills*
8.3 million gallons
SPILLS AVERTED 655 spills*
ANNUALLY 13.9 million gallons
SPILLS AVERTED
ANNUALLY

123 spills*
2.6 million gallons
SPILLS AVERTED
ANNUALLY
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Delerimine Cosis and @uaniiy Damages of
Averied @iFsSpiliage

Input of Oil Spills
by Amount, Oil Type, Location Criteria

Spills without prevention Spills with prevention

Estimate Costs Estimate Costs

and Damages and Damages
Socioeconomic of Hypothetical of Actual Socioeconomic
Spills without Spills with
Prevention Prevention
Environmental Environmental

Costs and Damages
of Averted Spills
Oll spill respense costs and secioeconomic/envirenmental

damages estimated based on EPA Basic Ol Spill Cost
Estimation Medel for both; averted spills and actual spills




Oil type impacts all cost
categories. Oil behavior
varies by medium type.
Potential impact depends
on toxicity, mechanical
injury potential, and
persistence. Oil type
character and behavior
integrated into oil type
cost factors.

SPECIFY SELECT OIL TYPE

SPILL AMOUNT

TOXICITY
PERSISTENCE

DEGRADATION
SPILL SIZE-COST

RELATIONSHIP OIL AMOUNT

OIL TYPE
COST
FACTORS

SPECIFIC GRAVITY

WETLAND GRASSLAND
SOIL/SAND MUDFLAT FOREST
PAVEMENT/ROCK TUNDRA TAIGA

Per-gallon oil spill costs are

inversely related to spill size.

Regression formula used to
estimate per-gallon cost.

SPREAD

PENETRATION

Socioeconomic and cultural value of spill
location impact socioeconomic costs. Costs
are directly correlated with value society puts

on spill location. Cost modifier is adjusted

SPILL SIZE
FACTOR SELECT LOCATION
SOCIOECONOMIC +

CULTURAL VALUE

SPECIFY
RESPONSE
METHOD

Medium (substrate) type
influences degree of oil

Response
method can
have great

based on value rating given.

penetration and spread.
Penetration and spread
are modified for oil type
cost factor derivation.

impact on
response cost, MECHANICAL SOCIOECONOMIC/CULTURAL

MINIMAL VERY HIGH
. and _ COST MODIFIER
socloeconomic,
and DISPERSANT ! MODERATE @ EXTREME

environmental Freshwater vulnerability accounted for in
damages. N SITUBURN environmental damage. Drinking water, recreation, and
wildlife use given higher ratings for higher impact.
WILDLIFE USE DRINKING
TRIBUTARIES RECREATION
INDUSTRIAL N SPECIFIC

OIL PERSISTENCE

OIL TOXICITY
PER-GALLON

BASE
RESPONSE COST

FRESHWATER
VULNERABILITY
COST MODIFIER
OIL PERSISTENCE

PER-GALLON
BASE
SOCIOECONOMIC
COST

Per-gallon base response-, -

socioeconomic-, and |
environmental damage
costs determined based on
variable inputs.

HABITAT/WILDLIFE
COST MODIFIER

Oil persistence and
toxicity have impact
on different
water-use types.

SELECT FRESHWATER

PER-GALLON VULNERABILITY

BASE
ENVIRONMENTAL
DAMAGE COST

Ecosystem (habitat and
associated wildlife)
vulnerability rated to
adjust habitat/wildlife
modifier.

OIL TOXICITY

Habitat/wildlife and
water vulnerability
combine to
determine
environmental
damage.

MECHANICAL INJURY (SPECIFIC GRAVITY)

OIL PERSISTENCE

TOTAL ESTIMATED
SOCIOECONOMIC
DAMAGE COST

TOTAL ESTIMATED
ENVIRONMENTAL
DAMAGE COST

TOTAL ESTIMATED
RESPONSE COST

EPA BASIC OIL SPILL COST
ESTIMATION MODEL

SELECT LOCATION
HABITAT + WILDLIFE
SENSITIVITY

Per-gallon costs multiplied by spill amount to
give total costs that can be added together or
used separately.




Annual Oil Spill Costs and Damages Averted
By EPA Oil Program Activities

$2.2 billion

$1.6 billion

$586 million % %




Key: Benefits Study Eimdings

1980 ter 1992: EPA-regulated facilities preducing,
nandling, or stering oil discharged 14.6 million gallens
Inte naviganle waters annually — 33%) maere than the
Exxoen Valdez spilled.

1992 to 2001 Annualispillage decreased 46%.

1980ithrough 2002: Oll pellution prevention regulations
produced benefits estimated at $32 billion, by averting
discharges at EPA-regulated fiacilities.

o Avoided cleanup costs: $10 billion
o Avoided envirenmental damage: $6 billien
o Avelided socloeconemi damage: $1.6 billion




Key:Benelits Study EmdimegsH(Contnued)

2003: Ol polliutien; prevention regulations are
producing benefits at the estimated rate of
$2.2 billilen each year, compared to $586 million
annually i the 1980s.

o Avoided cleanup costs: $647 million annually.

o Avoeided environmental damage: $463 million
annually

o Avoided socioeconomic damage: $1.07 billien
annually,




@ther Eactors thatinfitencer @l SpilifReduciion

Ol Pellution Act oif 1990 (OPA 90) increases responsible party
llability ter unlimited In moest jurisdictions — I.e., thereis more at
Stake for spillier

Highl respense and damage costs and morelitigation: in neterious
spills both inthe US and internationally.

State regulations aimed at spill prevention, including fines and
penalties —regulations largely influenced by measures taken oy
EPA Oil Program and US Ceast Guard towards spill prevention and
preparedness, as well asi OPA 90

US Ceast Guardierispill preveniion, preparcdness and respense
regulations and programs Increasing safety ofi vessels (relevant fior
inland waterway: spills in EPA jurisdiction)

BEller salVage and response preparedness decreases siize oi spills
by stepping spillage earlier i incldent




Pevelepmentand Analysis oif ERA@IFSpiliFDatalnases

o Development of new EPA Ol Spill' Datalbases provides more
reliable data withi which to track progress

o New databases allewed for mere comprehensive and
accurate analyses fior EPA OIl Program Benefits Study.

New EPA Oil Spill Databases

ERNS and NRC Data
Updated reports

Initial (not updated) reports _ _
Duplicate reports reconciled

Duplicate reports
Data from NRC, OPS, USCG, MMS,

Only reports to federal National state databases, industry, et al.

Response Center included
Data cross-checked/verified

No data checking/verification _ o
Search engine capabilities

No search capabilities
Additional datafields for

more comprehensive information

Analysis off ol spill trends (amounts, spill numibers) for 1980 to
2002 by source, location, ol type, spill size, and cause conductead




Key Einding s ol @lFSpilifData ARalysis

o Average annual amount spilled fromi facilities: in 1992
through 2000/1s 46%.less than fior 1980 through 1991.

o @Il spiliagens dewrwhalle elfcensuniplien nias
lncreased. Spill numiber per million barrels oil
consumed decreased nearly 50% since 1982.

o From 1980 through 2002, the greatest volume spilliea
was off crude oll and greatest numier of spills were in
diesel spills from facilities.

o Reporiinge e smallerspilis (Uneer 500 gallens) that
WErempieviousiy el repoited e authories hias
SlignricanuiNAncreased:




Elnding: Numiber o Spilis and Ameunt Spillied
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Projected to Decrease

Projected Number of Facility Oil Spills
500+ Gallons Into Non-Marine Navigable Waters
(Analysis by Environmental Research Consulting)

Actual Facility
Spill Rate

Projected
Facility Spill
Rate

1087 1992 1997 2002 2007

2012




Key Eindings el @lFSpilifDatarAnalysis
(Contimued)

Operational error leads known causes of ol spills
from fiacilities (except pipelines): 24%, ofi Incidents.

57% of velume spilled due to structural failure or
equipment malfunction.

Pipelines are the seurce of the largest number of
spills andi second highest source of total volume
spilled. (Note: many pipelines are regulated by DOIIT.)




HeW muchrhave ERAN @I Erogiam s actiViilies
contrputed torthe reductien ol spillse?

Complex interrelationship among EPA’s eil spill prevention; actions and
those ofi state environmental agencies, public, and mdustry.

Many state envirenmental agencies have developed own il prevention
programs, often stemming firom ERPA’s leadership

Industry taken veluntary actions, often to aveld new regulations and te
have more controll over prevention measure implementation

— Significant financial incentives te reduce oil spillage, as spill response
and damage settlements can be formidable

— Greater concern about public image as people have hecome more
educated on environmental iIssues (muich te credit off EPA)

More detailed research off Industry and state regulateny costs may: reveal
more infiormation en EPA’s contribution, Which is uncertain at this time




This project by Environmental Research
Consulting was funded by
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EPA BOSCEM Isia custom moedification of a
proprietary ol spill cost modeling program, ERC
BOSCEM, develeped by Envirenmental Research

Consulting withr partial funding By Univ. New

IHampshire/Nationall ©Oceanic & Atmespheric
Administration Cooperative Institute fer Coastal

and Estuarine Environmental Trechnology.
Contract NA170Z2607 (CEDA No. 11.419)
Subcoentract 03-689.
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